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SILICON 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an industrially 
useful compound containing silicon and having acetylene 
bond, and polymer containing silicon simply by reacting a 
specific (hydro) silyl compound with a (di)ethynyl 
compound in the presence of metal compounds. 
SOLUTION: This compound containing silicon consisting 
of a silylacetylene compound expressed by formula I [(i) 
is < m positive integer], is obtained by reacting a silyl 
compound expressed by the formula: R4-mSiHm [(m) is 
<4 positive integer; R is a 1 -30C alkyl, an akenyl, an 
alkinyl, phenyl, naphthyl or the like] with an ethynyl 
compound expressed by the formula: R1-CEECH (R1 is 
H or the same kind as R) in the presence of metal 
compounds. Further, a polymer containing silicon of 
formula IV or V is obtained by reacting a hydrosilyl 
compound expressed by formula II (R2, R3 are the same 
kind with R1) with a diethynyl compound xpressed by 
formula III [R4 is a 1-30C alkylene, phenylene or the like; 
(n) is 0, <4 positive integer] in the presence of metal 
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(54) [«wc3!>«*] ^^»b^**^*^-f*#uv-©ae!»as 



(57) [©ft] 

(H 1 -C=c)pSi-H^ (1) 

U;Wt^i5/x^^;Wb^»i:*)"-HBK (4) 

— CSC^R^CSC-Si — (4) 
R 3 



[ifcpgil R— "S i H B mW4KT©iE 

*><fcC*. m#l &tc&2V&Zt*lUZ&*&li3l£'ei> 
-C = CH OK*. R 1 «7KfSHT-S 7t J 6 

3 0cdt;v^s, rji/*-=JMk tji^-jK, 

i**HBSC(l) MfcD 
Htl] 

(R 1 -C=c)pSi-H m ., (J) 

%3 0<DT)V*r)U& % Tfrtr-frS* Tto*-)^ ? 

x * ^co^sja-c* o 'Ma y >m 

aiw^f tsw*K3H» i *6 3 o or****. T»v~ 

[|R*3t2] R l -SiH 2 -R 5 (S*. R'&tfR* 
7Jl>tr~Jl'& TJl'+^JWt 7*-=oHS*> 

d5/yjuffc-&*iiT'b^t'>*w*Htt* (2) Gb 

2) 

[«2] 

HCSC^f^^CSCH (2) 

(SC*. R 4 W^IR»1^630©T^*U>S, r;v 



0 WH* 11-15 8 18 7 

2 

*Ci*1»4«-ltt(3) (ft 3) 
[ffc3] 

R 2 

C=C-Si (3) 

R 3 

10 JVS, 7 x ^.JH^ 1 7 i'^f ilt* f J , 

) (4) «U) 

Ht4 3 

n 2 

— CSC^R^CEiC-Si — (4) 

<5£*. R'R^R J «SlHc|fc5:cc;, *^M-P£/ett^ 
20 f»l3&>63 0©T)U**lt, 7;t^x;l^ TJl^x 

z*ih®mw^v#>mfrs rays, #;i># 

t,>. R 4 5J^S^1^6 3 0©r^U>». 

£0i^$U*>£3 0OTJl'*U>*. y;l><5rxu> 

30 *-?/Wiac£©BWI^tWtJ:t*. 
ntt0*«*4WTfl)jEO»t*5. ) r*»h&li 

*) ig i/#tt**^T -b * p >*£-&£W-r -5 ^ y 

*?-Oll£«S. 

s/ »; jut -fe ^ u >f btirt!j©»3fi^ffi. 

40 [M«3H5 3 BWWB 1 tcfec*T^Hfb^55i^#lir 
^ Far**C£*W»t-r*HH5S ( 1 ) rssn« 
ij ;l,T -fe * v >{ t«W>ni#& 

Wfc^t»«Cit«fi4T*HK (3) 

-«3S; (4) r«3n&*oai/*tt**or-fe^v> 

[W*«!7 ) sl^2Ccfci»r#J»fb^«*«r;i/3 

*s/F»r*act*w«fc-r«HBa(3) *fci* 

(4) rasnsi»03EL*ia^OT-fe^u>*t 

50 



C3) 

3 

a (4) ■e«sti*iioai/»tt«tttr-fe? i i/>tt* 

[0 00 1 ] 
[0 00 2] 

[«£*<DfiSB] fit*. ^y^ffcA«iT*^U>ftA* 

-f**»;v-t^«tS*Si l/-Ctt, J. F. Harrod6 

^BWttJKt^^^ (Hua Qin Liu and John F . Harr 
od, Canadian Journal of Chemistry, Vol. 68, 1100-1 

105 (1990)) . ^m^^him^tc^m^Mnmm 
nmtttmr hism w*-\mmT5 -345825. 

W4-240 5 9 3)^6ntMc L#>U 3. 20 
[0 00 3] 

[«H^»s«oJ:^i"r-2>aai] swmb«6»* iwb» 

gM<tT^> C i tcj: 0 ^ «; Mt&fo tx-?r- Mk&M <£ 
* > y jWb-&t» <t r-Mt&mx viz* y v 30 

[0 004] 

[W«*JW*TSfc*!>©*«] R«--S i 

H n m«4WTC9iE©S&r*^. R«^& 

jU^^CD^a^^/v-CU'C^ic^ m** 1 £fc«2 
rSISft&^^Mfc^ftiR 1 C-CH (iff*, RM* 40 

^wses*sci*»«i-raHiia (1) (ft 

5) 

[0 00 5 ] 
[<b5] 



1 1-15 8 18 7 

4 

(R'-CSC^Si-H^ 0) 

m»4OT©iE©fflKr*0. RttfSSRRl** 
^3 0©7M-^i, T^-^S. T^*^.^HI. V 

£0g&S£^ri>-CkJ:^ o m#l*fctt2"C*S 
i^R^^^lsiD^cfe^oru^rfe^i^ R l fct* 

3RRt-T-«M2K«ft 1 frh 3 0 CDT^^JV®, 7JU*~ 

[0 00 6] ^IKflttR'-S iH 2 -R J 

R*at;R a t*B:t^cSfctt«: % **JK**fc5*B»« 

i> c ) -cunit FD2/yMk^fti7-fe^i/>*fe 

ttHH5S<2) 6) 
[0 00 7] 
[<t6] 

HCSC^R^CrSCH (2) 

OS*, Rnj^^i^6 3 0©r^^u>8, 
Mtc<tO^»i^e>3 0<7)TJi/^u>K. r;u^u 

zctz®mt?z-f&jK (3) ab7) 

[0008] 
[fb7] 

? 2 

C=C~5I (3) 

l\, ) $^:«-«r^ (4) (<b8) 
) [0 00 9] 



[ft 8] 



H 2 

-C^C-^R^V-C^C-Si- 
R 3 



(4) 



10 



20 



Cft6©&fct^ay>J5it-T\ *ttS. 7 5/1. 

t>. RUJj^lUfr63 o©7;i/*u>&* r^^- 
tt£©-«©3r*». 

£9it§$&lfrfc3 0©7.M'-1 i L'>3S. t;u^-p> 
n6©Stt^ttV>KT-. TkffifcH. 7 5/1. i3>Vtf* 

[00 10]**:. R.-.-S i H.r^Stl 

.*>-> y Mk^tiiR 1 - c = c ei -eats ft* i^-'Hk 
-rs-flasS; (D -ct3n5i";^7-fe?-i/>ffc^»© 

... - s i h. -ems tiz > o Mt&mt. r 1 - c ■ c h 
•cms nz*?~Mtik®Zikmtikm&<D&irFicfc 
mziizctzmit-r ) ^sns^ 1 ; 

;wr -fe u >{b^©$Si&;*>&te Jet, >T£JPHfc-&MB* 1 
aisfts-v y ^r-fe? u wb£^©SU£:fii£-c*£.. * 

£R" -C =C HT^3ft&*?--;Wb1»&ifelB{b-& 
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6 

-rs-fisss; ( i ) rasnst^ y ^7-fe^u>it^o 

[001 13 *!6?gWR' -SiH,- R'T^S 
ftSt KPi"JjHk^ti7-l2?U>*fctt- 
(2) r^3*aSyj-^--JWb£^£^*b£!f$53S©# 
^CCK)£3-a--2SC£*#®£TSHi9:^ (3) tMt 
-«5ft (4) ^3nSiS'3®b*H4*^7-fe?-l'> 
4 5g* 'J ^-©SSBfcfr&fCfe^T&JS 
<bi?r^*^t^Ji<bl^Src& £ C £ *- 

9£s£ o) (4) vm$tizm*)Mism&. 

Sttf7-fe? 1 U^^T5^*^^ 'J v-(DKS 
jm-C&Z* *!6fJttR' -S i H, - R J t?a3 

(2) r3g3ft£y^--;Wb^£#JS4b£MB©# 
feT«:SJt;3-B:-£C£^8![<!:-| ^-«;5« (3) itclt 
HBW (4) -C^3ti€»^«3iEl/mfi*trtf7-(2 3 i U> 
W 3SI# y ^-©«Jt*tttc*«,»x«« 

5£ (3) Sfctt-ASS; (4) r*S*i**»)iRWMifcfc 

&-{j7H2? ^w&tttttTi ss* y -^-©s^* 

j£-C4>&„ ^IMHfctR'-S iH.-R'-C^Stl 

£b Kn^'j;U{b^£7-fe^U>£ft:«— fl25£ (2) 
-C« 3 ft S y J- >Mb^£^fb£*jS©?P&T«C 

j^;3tfsc<t&#m£-r£-as5$ <3> tfcoHHss 



30 



(4) ■«?as*i4«»)amtt j fe*t»7*^i'>tt^* 

M1fi£mr% Ffflt*SCi*«atT5-|l« (3) 

(4) -emzftzmMum&ztiteT-b 

[00 12] 

[*ffi<DXtfe<Z>JHB] *.4%H^©SfJi^)S©*SFm5*> l!#> 

fcltvS. (5) abo) 
[0013] 

[{b9] 



-i Ho 



.(R 1 -C=c)j-SI-H^ (5) 



R l - C s c H 'C^$ x^^- jWk^B*^K 



[ooi4) */c srt^: (6) Mb i o) 

[0015] 
[^tl 0] 



R^SiHa-R 3 + HCSCH 



-2H 2 



-c=c- 




(6) 



r«3n*J:5tt:, R' - S i H, -R'T3*Sft*fc F BB63*«CitoJ:0HBa (3) r«8n*»0iIL 



(5) 
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[00 16] KIE3S (7) (itl 1) 



R^SiH^-R 3 + HCSC-f^C^CH 



* [0017] 

[fbi 1 1 



R 2 



— C=C-(R 4 )^C=C-S« (7) 

R 3 



TglShSJ^tt:, R 1 - S i H, -R^^n^t F 

p>>'jWb^i-K (2) t?*snss;x^^Mk 

(4) -c^Sn-&3SDiEL/ma«:^tfT-fe^u>*S 
£ ft* .fl* # V v - aW WlTC # * C i fc & £ . 
[0018] Kj£3£ ( 5 ) . KtfsS ( 6 ) % 
(7) r^fflL^^{fc^!Si«^M-TCC^t* 

Rft-&«fiH. ^l7J^+^F^tecfc^l7^ F^K 

[0019] fi&ait^i UT«T^*^Ss T 
jU*xji^ Tfrr-foS;* rywi/Sfti'OKft** 

a, -fe^^Ateir<DilSASsE?c*. ^UVfA, ^* 

>"5A, *7Jl/i<"}A, ^hP>^^A, /<y«>A&£<0 

tc^UsJ: # F 5 x •> A v #iafr £<D 1 2 &g»fefeIR7C 

[0 02 0] cti6©*W5E«CCtt^'r*r^*>Mi. 

<tbr«y^S, x=f;i/Ss Antrim, -fy^nt 
;HS. n-^Ht- -fy^JK. t-:/*JWfc -« 

a^*s/;Wi, ***jHI. ex jus. ry^S, 1- 

y'Vi^^iVm, x^xjUlt, ^iy^JUm. yx-;U.x 
7-xj|/& 7x^2, fc /-y*;l>&, "OS^I/S* 

;HS % F y y,*xn^5M/S&, cr--**^ 

«±-c* * »^ * ft \m&im&m wcti^ o mvm 

[0021] r^*;^ rn^xjK r^er^^K r 
y?-#A. ^cib'il/y *«?A. ^v^nt^^^A, 



10 y*-£A x ^o*;vy?">A % ^+i^ji/y ^3a, 
o^^>;uy*^A, ^^y^A, trx;i/y^ 
a v T'J^y^^A, l -r/a-^x^y ?^a. x^x 
;vy^->A, 1 -^*^x.H,y ?"5A. 7x.-;l/'j-7^ 
a, -jry&fo*) *<yis)i y ^ ^ a , 
t^uy^A, hy*y*9A, ^vf;wj^»)A, ^ 
?*x;w*ji/y *">a n hy ^x-w^vy^ 
a v ^^y;^y^">A, a-y^jv-o^uy^^A, 

th'j^A, ^ab'ji/th'J^A, ^y^ntW^Fy 

20 3A, n-^tl-'^A, ^V^Jl/tf^A, 

t-^ji/^Fy^A, ^ji/thyjA, 
>^>?x^;i/f F y ^ a, -N+^thU^A, ->^n 
-N+wi't f y r J a , ^ F y ^a. trx;^ f 

y^A, T'^l/th^A, 

A, X^Wh'J^A, 1 — ^V^W-Fy^A, 
^xrjbtf^A, t^Wtf'J^A, *c>5^W- 
Fy^A, ^fJK^^th^A, h^tHi 1 ) 
A, y^f^thV^A, ^si^SFW f y^ 

a, h»j7x^WF'^A, x^y;i/^Fy^ 

30 A k a-y^>^th«J^A, 7x--;ktf-r,jb 

^-Fy^A, y^;v^y^A t x^;i/^y^y-H, ^af 
;V^y^A, -fv^ntWi'JA, n-^^^^y^ 
a, -fy^^y^A. t --f+wjy&s 
>u^y*>A. ^^v v )a, ->^u^+v^^y r > 
a» ^-^^;i/^y^A, ^^.;i/*y^A, 7»i^'K; 
A, 1 -^n^x;v^y^A, x^r.;i/^y^A, 1- 
v%+>>^ji/^y^A s 7*^ii/*y">A, -^y*^y 
i^a, ^>t?;i/^y ^a, jt&jv+o&frij y »^A, F 
y/t>*y<FA. y^^;^y^A, y^x^y^* 
40 y^A, h yyx^ji/^^ju* y ^a, x^y;i/^y ^ 

A v a-^5"-;l/^>^;l/^y '>A, 7x:'Jl^x^^W; 

y«i?A % ^^;wuet?^A % xf-^uer^^A, ynt* 
;i/;i/tr>?^A. -f y ypt'juvtr^^A, n- k y^;uju 
tr$p^A, t ~y^ju;i/tr^^A % -7 x^-ju^tr^^ 

A. y^;l/*fe5^^A. X^*^*fe^»^A. 

a. ^yyatr;H2^^A, n-^t^^A t t - 
^j^tei/^A, J?*x;l/-bi/^A, ^^'J'H 

a v y.t^Myj'jA, ^atMyv^A, 
-y^;v^yy^A, ^t-w^yy^A, ^> 

50 f^'Jll^A, ^f^Kyj^A, 5^^.x^.;U^< 



(6) 

9 

yy>A, J*)\s<V x )*?h>2V*?4 F\ 
^jwc«/ n^*f F. 7*-M';9W>a 

A^p^-f h\ ^air^y y va7&^4 F\ ^*-n> 
^y y^A^av^ F\ ?*--Ji^y 'J^A^^f 
F\ y^K'J^AT^t^^ x^K'VJ^A 
74;*#-f F> ^atM"J V?JUT<(*#4 F, n- 

4$ ¥4 F\ ^^f^vnv^M, i/ifjwni/ 10 

^A, i?t -^^l/v^^A, ^>*A^y*V' 
^A. ^^^Jl/^^^^A. S^^XJl/V^*^ 
A, ^f^*5/«)A7;W9-fK, x#Jl^y*V 

F\ ^ot^nV'J'A^W-;^ 
jc n - ;i/7^^^>) A^^t7^ F, -M^Jl/V 
A*?^*^ F\ 7*xjl^y*£/tf 

*/£A*a?-fF\ ^ofcf^WJA^tiv -/ F\ 
7*>\,-*9**s*)i*W7 4 F\ t-^v^^ 1 ) 20 
A£P5-f F* *<>*-jl/vy*V>A#u v>f F\ 
^;i/*?n>")A^P7>f F\ ^j.^n^'JA^ 

^^A^a-7>f F. ynb'jw^^A^nv^ 

f\ ttfc^ym/^h&wi f\ t-^^y* 

i/£A:/aWF\ 'O^^^^A^pv^F, 

^^7^^A^P7-f F, '^^l/Vn^ 1 ? 

A^Civ-< F\ jt*>W#*$"*±T F. 
-Y*^F\ n-^W7^^Ar-/t^F, 30 

^vn^AT^^-f f, 7.x^vn^ 1 ) 

x^n^/VS^A, ^ypb>^;^ r )A. i^ri-^^ 

;UV^A, ^^S^^WV^A, ^7x^^^> T ) 

a, y*;t>*7/i/^A*P3-f F\ x*Ji/#Jbt/*A* 
p 7 ^h\ ya^^>^A^U7>f F\ n-^*A 

W^A^nv-T F, 7x-^M^A^Cl7^ 
F\ y^^M^nv^F, x=M/27^V?A:7 4( 
p%>^ F\ ^Ptvi^l/^A^Pv-f F\ n--7*>l> 
^7;l/^^ A^ci v>f Fv ^A^M^^AT'av^ 
F\ x&foijibl/*) l<7 4*X ¥ 4 F„ x*Jl/#Jl>V£ A 
T4$'¥4 F. ^ub'Jb*;l/^Ar^tf#^ F. n 
7*jV#)V*s*y J*T 4 *#4 F\ ^atX/Mf/bS/^T 
4 ##4 F, ^t^VX FP>t^A, S/if^FP 
>?^A t ^P^FO^'i'A, ^n-^^-^^ 
Fp>t^a v s>t -n™^^Fa>^')A, ^ 
F p>t^A. ^-x+j/jl,;* FP>^'>A, ^ 
:7*xrt,x Fa>?^A ^y=f-*»^y^A. j?x*\fr 5 
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A. yt-n-^WJ^A, *^>^;l/r«y *>A % 

*;^.^*/ji/^y ^a, ^i-jM'i^A, ^x^-xjb 
^y^A, ^ ^y»^A % (?cr.x 

;w) Ay^A 4 ^tvwj^A, ^>vji^y 0 
a, t>Fyji"<y£A, t>^v^;w^y^A v tr* {t> 

y*^)\,jt?)ls)J**)yj*. (F'j7x^M^ 
;P) ro;*>A. **yjl>) ^y^A. ^ (a--*7W< 
A'J^A, (■? yxji/x^xjt') ^'J^A, 

-x^x^^x^x^xju) /ty^A, x^rt//*y^ 
A^7p7>f F, x^JUrty r )A7*D7^f F\ x^;w*y 
•^A7>f^^ F\ x^xjl*r<y Vls^4 \ x ^4 F\ 7 
*xjWx*xjW<y$A^-f F^-f F, x*JW<y«>A 
xF**>F\ -7'ntr;i/^y '>A^n^*-> F, :/*JW* 
'JCAT'F^F, x^xA^y «)AxF+^F, 
x ;U x x ;W < y £ A :/P * ^ F , 7 * x;vx ^x ;l/ 
rty ^A^F^F, x^JUrcy ^AT 5 F, VxXJl/ 

y at 5. F. Fy^^;w4'v>, hyx^usi'^ 

20 MJ:/Ptf-M^>. F'Jn-7*W^7>, F f J 
t-n~'/^U^v>. HJ^>^1?7>, F»;^ 

^a, hyx^jwr^^x^A, Fy^ntwr^^x 

^A, F'Jn-^W^-'fA. F'M-n-^ 
;I/T;u^x^a s F y-^V^TJV^x^A, F y^4r 
^Tj^r^A, F y7*-.W^-^A, *PP 
^W/l'S^OA, ^ppi>x^Jl/T^Hx^A, 
^nn^^nfc^TJi/^x^A, ^an^n-^r 

;[/ 5 X»> A, ^PD^x^W^ 1 )^ ^a^i/ 

30 ^?;l'T^^- T >A > 7*p^x^7;^-<')a, ^ 
p^t*p b'^r;!^ ^^A t -fn^isn-'irfrTfr 
^x«>a, ^a^r^^^xjur^sx^A, ^y^JViffi 
yx^^m ^rfptr^ffitfi. i?n-^^B 
^^V^ffii&s 5?7*i^iB, W^F5 
•^A, ^x^l/*FS^A, ^^t^Ks-^A, ^ 

n -y=F.jl/^7F^^A, ^^^;V^F^ r ^A, i^^x 
x;b^r F 5 ■> Attif*«Wf 6*1*. 
[0 022]*fc »BteWt^««l©*-C*d*«& 
lilttt, iJ^Af l-^JWI/S-^A, y^ 
40 ^A^F^^atr^r^^x^A, 'j^^Af F^i 1 
->x;l/T^ ^x^A % y^^A^rF^ xXJUXf-x 
jv)t;v^x^a. U^OAFy (7x^X^^) 
T^5x^AxF*^F, y^A^ (^*x;i/x^x 
r^^x^A^x F^>F, thy^AfF7X^ 

^T^I/SX^A, 7"* F y^A^F^^Otf^T^SX^ 
A. 7^ F y ^Af h^-t^JW^^A, thV 

A r* F v (7*xjux^x;v) 7;^^vA k y^ 
AFyx*/UM», 'JWAF'jT-a^iB, y?-* 

a f y (y *xibx*x^> mis, 7" f ^ a f 
so ;i/3Ka. t h'j^Ai- y b'iUiffiig, f y ^ a f y 
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[0023] T^a+t* rmt {yxurjia^mtm 

VM. T^S-^A. tiVVA* >(>^}Afr£<D1 3 
fiaRSSc*. -f * F y^Ate^(D3»Sa»^fll5BR. * 

^o#+S/». n-^h^^S. ^v^h+Vl, t- 
vrfrt^tsM. rv^^>I, ^>^;i/^^vS, 

[0 02 5 1 7^4^ S# 1 J£«M&)li7c3££JMr£ b 
**>F\ y**A-fy^a**2/F* y**A-n-:/ 

h+vh\ y^A-Yvt/F^F, y*"?A-t-y 
f*^f. y-7*?A^>^u**^\ y^?A^=^> 
ju*+5/F, y^Ary 

WtJ/K, y ^A^>2?^**S^ F\ y^-^A^x 

✓*s/F. y^-jA#-^^**5/F. F* 

>/.th^> Fs y Hr*-/ih*5/*K^F. 
y h-t^amF, tF'^A^ F^> 

F\ th'j'Hxht^F. th'JW^iaW^F. 
*F «J9A-fV^n#+^F. ^ F y?A-n-:/F* 
*>F, tFV^/WV^F-t^F, thV^A-t-^ 
F+^-F. tF'^A^>^t^>F\ ^hy^A^ 
^>;M^>F. tFV»)M •^JM'+S'F. ^hV 
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Fy^A^x^+^F, ^ hy^Af*^^;w^+^F, 
•j-MJ^h^F^F, th^A^F^x 
h*J/xK5/F, tF'JW^ h^^^n^tVF, 
^iJ^A^F^^F, *9WxFtJ/F, ^y^A^ 
p**s/K. * s ;^A>fy-/a^vF\ *y^A-n 
-^F+^F. »y-)A-fv^h*VF, 2/y^A-t 
-yF't^F. #y ^a^>^;u:*^>f\ *ry^A^ 

4^>;M*5>F, *'J!)A^W3r+VF» *y^A 

r'j^^F, #y $A"*>5*;w-*f f, ^y^A 

F + ^xF+VF, *y>A^F^>xF^>xF*^ 
F\ *V9Ay h*^o#*^F. ;l/^WFt 
->F, ;l/^AxF^>F\ ;l/tr^^A^ci^^> 
F\ JbKs?«>A-fv^n#*^F, Jl/tV^A-n-:/ 
F*^F. Jl/trs^A- t-^h*S/F. JU^'^A^ 
vs^i/tf^F; ;i/trs?^A^xy^^F, JVfc^^A 
^F^>*F^>F\ t^;Ay F**>F\ -feV^Ax 
F**>F\ -fe^Ayn^F, t^A^y^p^ 
^2xF\ *feV r >A-n-^F^ % >F\ -b^^A-t-^ 
20 F*fF\ •feS/ , ?A^>^Jl/*4 a S/ F\ 

+5/F, ^V-)A^ F*i^F*^F&£#Wfcft 

[0 026] T)l>^*isM&2mmL±m7tWt£1&&L 

y^At? f^ s >f) * ^y y f >a^ (xf^> 
f) . ^y y^At? (^a#*s^F) . ^vv^a^ 

(-fV^a#*i/F) . «<y y^A^ (n-'/F^> 

f) . *y y^A^ (-/v^f+S'F) , **y y ^At? 

(t ^F+^F) . ^'J'J^A^ (^>^;M*^e> 

30 f) x *^y y ^a^ (^*s/jv**2^f) t **y ! j#a 

^ (^-^^;l/5f-^vF) » r J ^A^ 

^F) s ^y y ^ap (7*y+i/F) , -*y y ^a>? 

(^7^iU**t/F) > ^yy^Ai^^F^xF^ 
^>F)v ^'J'j^A^ (^F+VxF^xF^^ 

f> , ^y y^A^ f^^cx^^f) . 

Wj&i? UF'tVF) , v^->^At? (xF^> 
F) s -7^*5/^Ai> (7W->F) , v^*->^A 
(>fV/P^^F) . vn^At? (n-'/F^ 
^F) . ^*i"*A^ (^V^F^5>F) , ^^^V 

40 ^A^ (t --/UrS/ F) . -V^S/^Ai; (^>^^ 
F) , v^S/^At^ (^^->;^^->F) . 
y*^->A^ (^^^JV^+->F) . 7^*^Ai^ 
(-0>?j|/^+VF) v V^i/-)A^ ('^^V 
F) . 7n^>At? F'tVxF^> F) . 
Zs>y&i? (^Ft^xF^xF^F) • 
A^ UK^P^>F) , -^^v^A, ^7;l/^ 
^UF^F), ^i/^A^txF^F), 
^j/9Ay (^axK+->F) , idWZ^V Uvf 
P#*J/F) . fJ)Vts^2*l> (n--/F + ^F) , 

50 >^A^ (-fV^F*^F> . ^jv^^a^ (t ~^F 
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=^F) , Ufrfjuis (^>^;M*^> F) , 
?a^ (^*->;M-*^F) . ufrisft&v 

**VF) , ("CV^/M^S/F) • 

5/3 AS? . i]>VUOt±*J (-* F^Xt 

F + i'F) , rtJJU/^AS? F^xK-i/iht^ 
p) % fj)\,*s*j2*V> (yf^a^>F) , XFn 

t^H) , XFci>^'>A^ (^a#*5/F> . *FO> 
y-9AS^ (-/V^ia#*^F) , X FP>*?A^ (n 

F) . xho>*V*>& (t-^F+^F) , xF*> 
*OJ*?s (-"<>^M F) , * F d>^^A^ 
*VJl/tf^>F) . XFCi>^^A^ (*^^*+^ 

F) v X Fn>?"2 A^ F) , X F tf 

ti/xhtVF) , XFa^^^A^ U + 
, >X |.^f) % * hp>^^Aix ht^a#* 
. ;<y*A£? F*^F> . M»;>>AV (xF 
^>K) . ^'J^A^ <:/ct#*5/F) . ^'V^A^ 
(-fy^ntf+J/F) . ^U^A^ (n-^F*-^ 

F) > ><y (-tvr/F+vF) v /<y^Ai> (s 

•:/F*^F) , /*V>A2> ( t -^F+i/F) > >*y 

^A5> (^>^m*^^f) . ^y^At^ (-M^u* 

*^F) . (tf-f^JM^VF) , ^y^A 

(Oy^^F) , /<y>A5* C7*y*>> 

(^K^Ft^K^F)' /<y?AS> F* 

C0027] r^+f *** i am^rsTc^iM^ 
L^wr^+s/F^Wii/Ttt. Afttwctt. H< 
p> f y (> f F) » #p > f y f F) . 
xKn^Py C7a#*S/F) , #n>FU (-fv*a# 
^>F) v sKn>Py (n-^h+VF) , 
(-f V^F*3/F) . #B>F y (t --/F^>F) * 
#p>hy (^>^W^>F) , Jifd>hy <^*V 
JUMPS/ F) * #P>hy (*^WV**5/F) , #d 
>Fy (-c>sJjl/**t/FK #a>Fy (*7*y*S/ 
P) % #a>Fy K^F^^F) . #a;/Fy 

^o^VF) , r^^^Ah'J UF+VF) > 
r;^^AF'J (iKJ/F), T^S.-WFtj 

K) , T^S^^Ahy (n-'/KVF) , 7 JUS- 
h;aFV (-fy^P+fF) > rJK^AF'J (t - 
:/F*5/FK TJUS-tfApy ("0*JU**S/ 

F> v r;H-^F'J (^*s/ju**s/F) k tjus 

X^Ah y (*4r^**2/F) , TJ^x^AhV 
(^c>^^*S/F), T^S^AF'j (7*y*S/ 
F) . r^S-WhV P + J/xh + S'F) . 
5-^AF y <y h^xh^>xF^F) . TJl/i 
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-^afv (m h*v^ci#*a/F) . *y*Aby 
(yh+j/F) . ^y^Ahy (xi-tvF) . <fy9 
af? (^a#*vF), ^y^Ah y (-/y^n#* 
!/F> > ^y^Ahy (ti-^h+^F) , #y>Ah 

i; (^y/Ft'VK) , *y>AF« (t-^F^> 

F) , ^/y^Ahy h>^+vF), ^y->Ah 
ij (^^;M'+^F) % tfy^Ahy (*^^** 
vf) v ?{/y^AFy (-^>t?^^^^F) , #y#A 

(7*AtVF) . ^/y^AF'J UF+5/XF* 
10 $/F), ^'KMFU UF-tViF^xF^ 
F) , ^/'J^AFU (yF^/o^F), 
r > A F y (yF+^F). -f>^ T >AFy (xF^ 
F) . -fV^AF'J (^n#*t^F). O^AF 
y (^y*yp^^>F), «f>^MF'J (n-^F* 
vf>. r^)AF'j (WWF), -r>3** 

A F y (l-'/F+VF) > >f>^AFV (^>^^ 
**VF) . -f>^AFV (^VJb^-^^F) , -f 
>^AF'J (#^#;u**^F), -/^'HF'J 

(^^;M't^F) . ^v*^»>AFy 
20 F) , O^AF'J F*J/iF*^F) . 

ijAF'J (y F+VxF^>xF^F) , .-f>»*A 

Fy F*^"/p#*s^F) ft^Wfeti*. 

F y ^ A F y (XF*5/F) v -f F y^AFy (-fV 
/pmFVF), ^;>>^AFy (^F^>xF 

[0 0 2 9 ] r;U^^^lt^4lK»**IK7C«ilS^b 
ftrfWr^n^Fft^ttibrtt. *«:WCC6^. 
30 >fF5MF^F), ^>f"F^(xF^> 
F) , 5"^>^F*7 (^P^-v'F) . ^^>f*F^ 

(-f y/a^H+v-F) ^ ^ ; y>f F7 F+VxF* 
s^F) . ^;Vni^^Ar F^ FtVF") , 
r)AfF7 (xF^>F) , ^nx»)Af F7 
^4*-^F) > s/^^^AfF^ (^y^P^^v 

K) t i?)\,a~?J»rh? UF-tVxF^F) 

[0030] r ^^um^bmm^myc^t^b 

40 (xKvF) «c^*tf^n&. r>izx*ts 

»4UtB, # a a F y (xF^>F) , 

i/aAFy (-fV^o#+^F) U£ifi&Vt*>*i& m T 

j\, n 4rt/it# 7 «a»^iR7BR t is* ^ tc±mr^ * 
zsMb&Vatis-cn. Mtomt* vistii'V UF* 

T ;U r3 8 J^^JKrcft A U fc^MT 
*^FMb*«lil/-C«, *»WCC» V ttFy (xF**> 

so mt^btc^mr^^^ vit&mt on*, mm 
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Kite, zui)\,Yi> h+a/F) , <xh* 
«*>CC». r^<ir;V^ (x F+-2/F) , - ? trfri? 

JMWftfctt, MS? F*^F) . 
F) . $3^ Ca#*fF) • v:/o#+f 
F) v (n-^l*^>F) , «^ (t -rfV^U 
F) v »^ F-t^xf^F) ^t'Wf^n^, 

[0 0 3 1 ] ^f-P^TiUa+S'FftAW&bTtt. 

5i^Af F\ i" F yW^^^M 

f h7^F^>F, th'^V/^^^Af F7^h 
j^iy H, ^Fy^ATJt/S "-^A^F^xF^^F. 
F U ^AT^SX^Af F^ntf+S/F. th'J^A 
TVl^-^AfFv^F + ^F. ^VJAT^^-^A 
f fv^f^^K, a VJAT^Si-JAf F^xF* 
t/K. # y »^ AT Jl/ 5 -')Af F ^ ^C^+S" F\ *MJ 
^A7;l/ « .-^Af F F^i" F&£0**tf 6tl£. 

[0 0 3 2] &«r S FSU:«> *«rcBr>*i 
r . » i *fctt*2 r s ><d***shf- i «*ya»flt-=F- , c 
■ft t,fc&HT $ FflAfi : 7>*-7*fc»*» 1 T 5 
>(D^<D®^2ffl^lSia : 5F'CSHfeLfc^S^ 5 F{t 
^ ; *j:07>*~7a*flHt? 3 ■ttOWFCK 
ffebfc&JS- F U FfteWftW***. 

[00331 *1 */ctt»27 £ UTB>^T 5 
> % 2>y *Jl/7 3>\ XW5>, J-W7 5>, ^ 

^fVW75X 'y^V^7 3>, t 

^>^;urs>, -N^ra^ ^-^7$ 

> N *#*JU7S>> 7y^7SX ^7'JW5>, 

[0 0 34 ] g^*r^)S^<tLr«»;^ T >A, ^F 
uoa, ay? a, ji>tr^A, -bt/CrAa^a) iis&ft 

-;t>S, 7H^x;U&, 7U-^<l:«b*m 
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[0035] *JRR-T-&«»-r SAKIH^ 1 «J*ffl& 
ij^t)A7U\ 'Jf^A^^? F\ V'^ r )A^y 

f-;l/T^ F\ 'J^^axWS F\ y^A^x?-;i/ 
tsf\ u wa^o^ts F\ 'J^^a^pw 
r*F\ y v^ows F\ y**A5>-fv 

:/a fcf/l/7 S F\ y^A^JUTS F\ l )?VJ*l/? 
*)\,y%Y. »;WA-fv^7 5F. 9^Ay-f 
v^tsf, y *?a- t -7*>V7 s f\ 

10 A^-t-'/WSF, ^CfA^WiF, y 
f^A^yfJl/7 5 F\ yf)A^t^7S F, V 

^«)a^^7u*, 'j^»>A^^W5F> y 
^A7';W5F, y^^A^ryjur s F. y^ 
Ahv^wj/wrs F, 'jf^AW (F»;>^^ 
->y^)r^F\ ijf»)A7*^7iF, y^»>A^ 

?x~;V7SF\ 2" F y •> AT ^ Fv tbV^A^^ 
7*F\ ^Fy^A^y^Jl/T 5 F\ ^fy^Ax^JU 
7*F\ F y^A^x^Jbr 5 F\ th'^A^Df 
;l/TSF\ F y^A^ntfJUT 5 F\ th'j^A^ 
20 v^l^Ta F\ ^Fy^A^^v^ntf;VT5 F\ 
^hy<!A^*Jl/T5 F, tFV^A^W. F\ 

thyjA-fy^Ws F, tF'J^A^y^ 
r s f. ^ f y t > a - 1 - zf '^)vr ^ f\ ^ f y ^ 

tHI9A^WT3F. ^F 
|J' 1 ;A^>^^7^ F\ tfJ^A^W^ F, 

thy^A^+^r? f\ tfy»)A*mrs 

F\ **FV 9A7'J^75 F\ tFV)A^7y^73 

f. ^ f y *>a f y ^ y s f\ ^ f y *> a tr 
x (Fy-^^^>y^) f ^ f\ thy^x^r 

30 ^ F, tFy->A^7*^7SF. *99A73F, 
^UWy^SF, j(;y9A^^7SF, *y 
i^AX^Jl/TS F\ »y?A^X^I/7 5F, *y^A 

^ae^7 2F, *y^AJ/^Pt^7s F^ *y*A 
-fV^otT>UT5 F, *y V^ntf>l>7 5 F, 

ay^A^^TH f\ *y^A^;i/7s f\ ay 

*A-fV^^T5 F\ ^y-jAiz-fy*/^ 5 F\ 

^ y ^ a t y^;UT 5 F, ^ y -> a^ t 

7$ ^'j-'M^WH F\ *y^A^>5 : ;l' 

T5F, *y<fA^*^7SF, *^A^f^ 

40 r^F\ *y<fA^W5F, *y«>A7y*7 5 
f\ *y*)Ai/7y^7 2F» ay^AFy^^;uvy 
;vr$ Fs ay^Af x ( f y^^^>y^) r ^ F\ 

ijiJ^A^^TS F\ ^y;A^7*^i/72 F\ 
;U^^^A7^ F\ JUtT^^Ay ^Jl/r ^ F\ 
KVjL^^y^ F, ;l/^^Ax^l/7^ F\ ;l/KT^^ 

Ai/x-ws F\ ;ut^^A^at^T5 F\ ;wtr^ 
^A^^v^b'jur?. F\ ;i/^^A^y^^7^ 
F\ ^9A^-fy^P^7 5 F\ ^eV'JA^ 
F\ ;^^'>A^W5 F\ ;v^ r >A^y 
so ^r/;F. ji^^A^^y^WiF. ^t:^ 
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b\ lsV>^*r*sSfoT I F, Jl'l^CAtf^^ 

F, jI'^^af y^ju^y^r s F\ /ufcrs^ 

■b^^A^WT^ F, ■fe^A^WSK, HzV 

yak>7 5 F, -fe^^A^at^r^ F\ -te^A 
^yyptr;l/T5 F. -b^^A^/y^ot^r ^ F. 
^>^A^7 5 F, "b^A^^r^ F, ^ 
^A-fV^WT^ F, -fe^AtM V?*)VT S F\ 
-fcr>?A^ t F\ -feV^A^>^^r 

s f\ -b^^A^^rs f, -fe^A^^^r 
•2F. iz^Ah^^'J^rsp, 'fe^Abrx 

(F M^l/^'i^) T ^ F&^^f feti^- 
LO 0 3 6 ] <t K«nT *r£iSM-7-# 2 «yft§£& 

*<v 'j^A^rs f\ ^y y^Atx (^juts 

F) . ^'J'J^AtX (^y^rsF) . -^VJ^A 
tfx (x^Jl/TS F) . ^yy^AtfX (^f;l/7 5 
F) ; y ^AtfX (^at*;l/T^ F) > ^0 U^A 

tr^ (^^nfcTJi/T^ F) • ^yy^Atrx uv/a 
tvurs F) v *<y y*Atr* (^>(v^aw-= 
F) % ^yy^Atrx (y^r^F) , "o;y?At: 

X (^r/^Jl/TS F) , ^U^AM (-fV^-il/T 

s F) , y ^Atrx (y^fv^ws F) , -<y 
y^At^x F) , ^yyJAW (e^ 

-t-yws F) , "<y y>Atrx («^>^;ur s 
f) ,^»;^At^ (*j^>*)iyx f) , ^yy? 
Atrx (^^>;ur ^ F) , -<■; y^Atrx (s*^*^ 
;i/T^F) , ^yy>Aex (**wtsh) * ^y 
y ?Atrx (ry;ur s F) , *y y^Atrx (s?r'J 
ji/T 5 F) , "<y y "5 Atrx ( f y^^Ji/^y^r $ 
F) , *«y y^Atrx (trx ( b y^rt^yxo 7 s 
f) . -^yy^Atrx (7x^75 f) . *<yy*A 

tfX (S?7*^7S F) . ^y*V->AS?T5 F, 

y*V;Atrx U^urs F) % v^*^Atrx 
(^*;l/TS F) > 7^>-)At^ (x#*T3 
F) v vy*->#Afcrx (i^iWS F) , 
^a^x (-ynfjur 5 F) . ^*^Atrx 
ae;V7^ F) „ vW^-JA^ <^y ^ufc^i-r s 
F) % ^y^^AfcfX (^-Y V^P tVUT 3 F) , 
y*v^Afc:x (^7 5 F) . v#*i-"i>At:x 

(i/:/*ji/7 5 F) . 7^j/-)Aex (4v7*>\sT 
£ F) . ^^t^AhTX (t?-f V^^TS F) . ~? 
#*^>AfcTX (t-W7 5 F) . vn^At 

^ 1 -7*)vrz F) . -ry^s^Atrx 

^7 5 F) , -^y^^Atrx (P"0*Jl/r3 
F) , v^^^At:;, (^+5x;UT5 F) , 7^*> 

^Atrx (s^^^rs F) , ^*^Atrx (* 
^sr^r^ F) . v^t^^Atrx (r y;i/r ^ F) . 
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7^>^>^A^ (^7'J^7S F) s 7^>0Afc: 

x ( hyy^'J^r? F) . (tr 
x ( f yy^^yji/) fk ^y^^^Atrx 

( 7j r,jl/7 5 F) > AtfX (t?7^r-;l/T 

5 K) , *;^A^7 5 F\ ^^«!>AtfX (y^^ 
F) , ^1/^AtfX (^^^7 5 F) , 

>>Afcr* (x-W; F) . *^>»)Aex 

T*\ : ) . ^^A^ (^dtVUT ^ F) . ^^^> 
»?Atrx (^O^I/7 5 F) , ^7^>^AtfX V 

10 ^tihrjvrs F) , ^;^>^Af^ (^^v^ntfjvr 
S F) % ^7;^>^Atrx F) . iifri/^ J* 

(y-/^7$ F) , ^?;v^^Atfx Wvzf*fr 

75 F) , ^l/S/^Al^X (^^V/^7 5 F) . ^7 

;W^AbTX (t-^^UT^ F) . *;v^^AfcfX 
(*/-t-W7 2 F) , ^^> r )At:^ 

75 K) . ^^1/^^AfcTX (^^f^TS F) v 
^^Afc^X 5 F) s ^l/^">AtfX 

^7? F) . *^>»)A^7, (t^^^75 F) . 

^u^^Atrx (ry^T? F) • ^ji/V^Atrx <^ 
20 ry;UT5 f) • ^^v^ai^x (h^^v>"J^7 
s F) . ^^>^a^ (ex (Fyy^;^>y^) r 

5 F) , *Jl/^^Atrx (^.^7 5 F) , 
At7 (i>7^^;l/T ^ F> > X Fd>^^A^T ^ 
F. XFciV^^AtTX F) . XFn>^ 

^At^x (^y^r^F), xFav^^Atrx (x 

F) , XFP>^^AtTX 

K) , x Fn^^^Atrx (yutvuT^ F) . *Ftf 

>^^AtTX (^^nbVI/T^ F) . X ha^^At' 
x (^y^DbW? F) , XFn>^*>AfX (^^ 
30 y^oewsF) . xhnv^^Atrx (^7 3 
F) . x ha>^^Atrx (is-f&jiT s F) > x ha 
>^«)At:x(>fy^7^K), xFn>*£Atf 
X (^7^7 5 F) , x hP>^^Atrx (t 
-S?)i>y s F) , x hP>^»>Atrx 1 

75 F) . XFP>^^AtfX (-C>^7 5 F) . X 

Atrx (^-^75 F) , xhav^^Atrx (i/^ 

+ ^ JUT 5 F), XFP>^0At^X (^^^;l/T^ 

F) . x Fci>?^A^x (r y;vr 5 f) , x fh> 
40 ^^Aex (^ryjur^ F) , xha^^Atrx 
( h ^w;;l^7 5 F) , ^ hP>^^A^ 
x (hyy^^yjv) T s F ) v xha>^^Aex 

(^x^Jl/T5 F) . XFP>^->AtTX (^x/-Jb 

F) . r*y?A^T5 f\ ^-y^Atrx (^^r 
5 f) • ^y^Atrx (isjt?~)iTz f) . ^y^Atr 
x (i-^;b7H F) , ^y^Atrx (^x^;i/r$ 
F) , /<v>ak:x (^ws F) , /^y^A^x 
(^yptr;VT5F) , ^y^Atrx (>(yyaw 
5 F) * Atrx (^^y^nbT;l/T? F) , ^ f J 
so ^a^x (?*)\,rz F) . ^y^Ahrx 
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5 F) , ^y^Atf* (-fVT/^ra F) , /*y^A 
(^v^n-rsF) . roj^Atrx (i-^* 
;i/T ^ F) . A'j^Atx t -rf*f-fcy * p) > 

>^7E K) k ^U'l'A^ (^+^1/7 5 F) , 

y^Atrx (^W^F) , ^y^Afcrx 

F) > ^'j^Atrx (r f ;w5 F) . xy? 
At:* (!?rwu) . ^y^Atrx (hy-^w 
t/ij^rs f) , (tr* y-x^^y 

;p) F) % ^y-SAtf* C7x~^rs F) % /«y 
^/An (^x-;i/T5 F> , /ty<r* (t Fa) r 
5 F\ /*y^A (t Fa) Ftt£#^tf6 

[00371 imm^tmcsr zimm-w i jrjwha 

jMsF* i/^a^u^sF, y^-^A-fv^a 
v^a^m^f, y^^A^v^ 

jM$F. »Jf>A-t-^K5F, y^»>A^> 
^^F. 'J^AM-^M^F, y*9A*** 

i/ijjMSF, ';^^A7x-;M5K, ^* F y ^ A -Y 
5 F\ tbVWy^-fSF, tFV^AX^M^ 
F\ tF«^A^nW5F, th'm-fv^nt 
;MSF, tF'J^A^M^F, tMJ^-fV^ 
*;WSF\ th^A-t-^WSF, tFy> 
A^>*;W s F\ * V V ^A^t^W $F> ^ F y 
■JAtf^JW 5 F. tF'J^AT'^W?^ /"Fy 
^AFV^f^^'i^^^F, th^A7i-JM^ 

f\ *y«>A-f5F. ^u^a^^WaF, #y^A 

^-f5F, *y*A-t-^W5F» */y^A 
^>^-f$F. ^ , ;*)a^5/jI'^5F. */ysrA* 

5 F. ^'J^AT'JiM 5 F\ *'K;AF^ 

A>f * F\ ;i/^fAy^5 Fs ji/t^^Ax*^ 
F\ s F\ ^tr^A^v-y 

nt?Jl/-f*F. Jl/b^A^JW a F. 
y-y^W 5 F\ Jl/fcTi^A- t £ F\ Jl/fcf 

*;.)Ah yy3M/^y;W 5 F\ ^> r )A^F, -fev 
£A-rf*;W5F* ^^^AxfjM 5 F, ^>^A'/ 
tf fc\>W s F, t^^A^v^P^Ks F, -tz>">A 
y^u-f ^ F. ■feS/tfA-fyT/^JM 3 F, *tr>^A - 

t ^ |r ^^a h «>M^H^>y;M 5 F& 

[0038] *mm+tw&'r&&Mm*&2mm$.& 

-«y y>A-f * f* ^'Jv^a^^k^ f, **yy»> 
ax?-jmsf. -<y y^A^nbvu-r 5 f\ "<yy? 
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A^vyatMM * F\ ^yj'JA^wsF, *y 
y^A-ry^jw s f, *y y t s 

F\ ^yvSA^WSF. ^'i'JW^M 

*f\ ^yj^At^^w^F, <»;«j^a7';jw 
* f, ^y y^Af 'J^^>u;vy $ F\ *<y y^A 

7x--;WO\ v^$/-)A>f5F, v^v-JA^ 
3 F, 7^»)AxW5F, v^**^A 
^cibVWSF. ^^j/'jA^y^ot'jW? F* ^ 
y*S/*A:/*JM 5 F\ -*9**sf>I*AV?*to4 S 
L0 F\ v^^A-t-^WU\ v^*V;A^ 

>^^Sf\ ^tf^lst? A^+S^-f s F. V^*^ 

9UW^SF» 7n^)A7';;WSF, ^ 
^AhV^^^K^F. ^W^A7x- 
;W 3 F, ^>-!/A^F, #Jl/V^A^*;W3 
F. ^>-)Ax^M5F, ^>»)A^ne;M5 
F, *frfOJ*J *J?u\£fr4 s F\ 
Y*F\ #;t>^A>f S F\ tf7.M/S<"i>A- t 

y^;l/^^F, ^7ii/V r >A^>^U-< ^ F, 
a^>M5F, *;^>A^^^;M5F, 
20 AT y^VY ^ F. W^AF y jt^JbSsVAft 5 F, 
*^>->A^*-;u-f s ¥s XH3>^A-( ^ F\ * 
fp>^-)A^f;M-U\ xfo>^a^^I/^ 
^ F, xho>^Ax^H?F. xFn^^ 
at'M^F, x ha>^^A^v^ntfju>r s F\ x 

FP^^A^W^F, XFOWA-fV^ 
F\ ^Fa^A-t-^M^F, XFP> 
f-^A^>^;U^^F, ^F^>^^AM*^Mi 

x fo>?-^2|-^M 5 f. xhnver-^AT 
y;i/>T^ Fv XFa>mF^^9*-f 5 F, 
30 xha>^)A7xr.;W$ F, /<y*A-f5F. *V 
•)A^^M^ F\ /<y«)Ai^SF, y^y^A^ 

nt'iWs f\ ^A-f v^a^^f 5 f\ /<y*A 
^^F ( ;<i;w-fv^^-f5F, /<y«*A- 
t->^;W5F\ ^'J f )A^>^W^F, ^*y»>A 

f, /sy^Atf^JWs f % ^y^Ar 
y;i/^^F, Afj^AF'jy^'JiM^ F, ^<y^ 
A7^jM5 F<tif*«Pftf6h*, 
[0039] ak^. h y F<fc^»i L'^i y **J A^ F 
y f. h y^A^ f y w ts y ^a^. f y f. 
40 r > a^. h y f, -fe^^A- h y f. y y ^a^ f 
f % 7^^)a-- h y f, ^;^>»u- f y f, x f 
p>^^a^. h y f, ^<y f y Fft^aw^ftffeh 

[oo4o] r 4 . b -s i H.rasti^y^wt^»i 

< i ) r*sn*^y^TH2*u>ffc«ii*tuW"** 

50 ft^«5iUr«. JPM»tt«:ttJ/^>. j***$'9>. & 
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exjl/^X ryJUf^V, x*x;I/5/5>. 2-7 
at^>7>, ^>v r -f^7>. h y^M-tt-** 

> N 4 -»/'J^fji/x>, 4 — >y;t/X^u>. 4-^ 

y;^-a. a, a - b 57Jl/*a h/l/xX 

[0 04 1] gfc, ^CDR*-C = CHri§;*4a&x 
*x>WfcA»&L"C*. JM«Wctt. T*fe^!x>, 7a 
tf> v l-^X 1 — 'n*^>, trr.;wr-fe^U>, 

+-tf> % 4-x*xjV b;l>x>, 4-x*x;U7xy 

[oo42] *««T?»6h*HB« ( i ) ra?sn£ 

^u>, hVx^>»J;i/r"fe^l/>. :7*x;i/*^yjl/ 

n^y ;wr*fe^u>, y;vr-fe^u>, ex 

;U (x^xjU) ->^> % ryjl- (x^xjl/) ^v>, %> 

(x^x/t,) V^>. (3,3.3 b 'J7JM-O7'0t' 
;U) (x*xJU> 4- (x*x;l^>y;l/) b^ 

x> v 4- (x^x^yrtO x^u>, 4- (x^x 

Jl/^yjl/) - a, a. a- hy7JU*a hJl/X> % 

^>^y;i-r-fe^u>, ht-^v^rwux 

^x!^-v^y^r^^U'>» hyxi-t-v^y 

jvr-fe^ux i -^y;v- l -7*at'>, exd- 
ypt"-;i/) *&Ms x )fr - l -^ntr>, 

y^s/yju- i - /i3tr>, b y J t*}),i'V)V- t - 

1 -Vuev. b y x ^ji/^y;v l -yae>, 
7x^^>y^- l -^Pfc*>, *;7 X -»'j;i/- l 

^;i/->y;i/™ l ~yntr>, l -s/yji/- l 

trx ( l -y^x;i/> h y ( l - ^x;b) 

y^;^>y;u- l ^^^->y^-i 
_ :/ ^ > xer^>y 
H/- l - ^xf;^>VJP- l H y * 

y ;V 1 - ^^>, 7 x;i/-> y ^ 1 - 

l -x^i/;l/^y;l/- 1 -7*>, 1 ~^ 



) 11-15 8 18 7 

22 

y;b- 1 ex ( I —Mf-fex;l/) >/^>, 

by (i — ^4HsxjiO 

*/^^;u^y;i/- 1 h'jy^> 
] _^^> x x=r-ji/V T JJV- L ^ 
x^i^y/v- l b yx^;v^y^- I. - 

*/i;;L,-~ 1 ~^^». b ij7i^ , iJl'- 1 

^^^l/^y^- 1 tfx/Ux^xib 

y^^yji/-2 -^>- 1 

io ;vs/»;A'-2-^>- l h^WV'J^- 
2 - 77 > - l - -f x y ;u 2~zfr> - l 
^x^;^y^-2-^>- 1 h y 

x^;^>y;i/-2-^>- 1 7 ccx;i/>VJi/ 

-2-?J~y- 1 ^x^'J^^-^-r 
^-.j-^^^ h «j7xr,;k>!J^-2-7*f>- 1 - 

y;u-i ,3-^^^-T>, y^jbi/y^- l ,3-^* 
^■;i/^y ju- i ,3-^^^-y>. x^;v^y;i/- l ,3 

Y yx^Jt/^yd/™ 1 ,3 >v 7^x;l/^V 
;U 1 ,3 >> ^7^x;v>>y;l/ 1 ,3 ^ 

^^-f >. h 'J7x^>y^ - 1 ,3 

;i/->v>, trx (7x^x^^w by 
y^ji/i/y^ (y *x;lo r-fe^^>, tr^ 

(7^il/X?-^);^^7> l h'J (7x^X 

^x;b) y^^^>. tpy^^vy;!/ (7^^) t 

TH2^U>, ex (7xx;l/X^-x;l/) 
x^;i/V^>, h»; (7x^x«).t»>7 
>. *?x^;i/5^y;i/ (^^x^) r-fe^u>. ex 
^x;|/X^x;l/) ^x^l/->>> % h'jx^>»;;P 

x;u^y;u (-7^xji/) r-fe-r*u>. ex (7^.-^ 

x;l/) T*fe5*-U>, ^+^JUVy^ (7x^W r-fe^ 

ex (7x.^i^^) M : ^^7>, by 

(y xx;l/X^x;b) ^+->;l/>'^>, ex;l/ (7x- 

;ux^x;i/) e>^>, r yji/ (-7*x;ux^^u) 

>. 7xrjVx^l/(x^;I/)i/7>. 2-^ne 
x;l/ (7x^l/i?'^) ^>"7>, (7xx 
;VX?-xM/) V^>, by^;V^py^;U (7x^l/i 
^xjb) ->^>, (3,3,3-MJ7;W7*at» 
(7x-;l/x?-.-;i/) 4- (7x.-.;^^ji/ 

50 ->yjU) b ;I/X> 4 4~ (7x.-;Vx?cjl/V'JW x 
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^l/>, 4- ( ? x x JUx^-~;l>f y AO - a, a, a 

> i> yjt h^utsO ft* (7:*xao r-fe^-ux xh 

^i/^y;V (7*xA<) T-b^U>. ^F^ ] J^ 

no r-fe^ux A/x> k 3 ^';jux^x;ur- 

U^S/UJUX^xAO T^V>. 3- {is** frf 
x;V) Txy> v 3 ~ (7 j:xA>fyA/X^x/l/) 

b:x(3--;;/^i-^^) (?*x 
t^x (3-r^7x^x^« y:7*xA,5/ 

^>>\ 3- ( b V? xX/US/tfA'X^xjIO rx»J>ft 

£-> y JMb£4»£ R J - C ss C n5x*x;Hb 

[0 04 4] aww>R«--s LH.r«S*i*t/"JjWk 
^Bi R 1 - C s C H*ra3 h&if - Wt^ftOtirli 

^xjUftetill OOmmo HC^Ulmmo 0 

0 0 0mm o 1 r#>£. Wir**«fcA**H^ 

M^g^MteR 1 - C = C HT?«S ft£x*xA4fr&» 

1 0 Ommo 1 K2t0 0. 0 0 0 1mm o 1*>&2 0 0 
mm o I 

[0 04 5] JBHOR— -S i H."ttfcSft*£"J'Ht 
-£«*fcW:R l C sCHt«S h*x*xjWt£«W 

^ y a % KNK7 * =f> ft £©*!§tt*/* 
l-250ks/cui' GCDEE/J-CWEESSCCBEA br 
JRl£3e-5Ci*ffl*l/^. Ktt<DVyMfr^**J:tf 
x ^ r. A^b^W* 5 i t> K*ft * fc WH<*OJ*&«c ttSJg 

y ^ A, NMBC7 

y ;Wt^»* fcttx x jMt*WO»jS**BaSSaBEKT 
BOkg/om 1 GfcflJE L, , JRHO»^*536«*a 
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sggtfK\ Fjuxx 
*>. j/* u >© J: 3 as^^I*****. s> 
xf;l/x-fvk n -^A/X-fA/. T-V-JK 
7*.-A>x-^A>, rF7tFH75X v*^1f>> 
trx (2 - ^ htw^W x-^;k l, 2 trx 
xar><DJ:9ax-^5R* 

h\ t^y * ;i/T -fe F T £ K o J: 5 a WflBHtiSaJft V C 

CsCH"C*3ti4x^xjMbft*l mmo 1 CcStOT 
0. lM0ml*Sf*U». SS(ik:d**i** 

[0 04 6] KJ£8BBM*0-3 0 0TJ, <fc*)»£b<te 

20 /B»©»E^fe»**iS^9bWc»J»dtctt, BEOS 
fSg^fflt^ftlBE (0-250kg/cm J • G) 

si^wws)£aaca^«:j:i)»a&*«o. 1 

-2 0 0^^iS^-C^^. 
[0047] SUaftfcW 

a i*rarct* r>xt>&£ t>m>#* jkbsk***^* 

^*t>ai^HF- HCK HBr, HI, H, S 
30 0 4 ,HNO Jt H,CO s , H,P0 4 , HCIO a . H 
,S, H a SO a , H,S,0.a£0*a«iEfc«HCOO 
H, CH,COOH, CbHsCOOH, «fBiatfO*« 
p H 0 - p H 5©KttttlBc UfciCWf * O 
UK *©«B*BKlmmo l«:S#l/-0. 4ml— 400 

JftOfc^O^. h^x>, +^U>a<*fCD3?#l^K 
{t7k*Sj«*M^ R 1 - C = C H 5 ft * x * xju 
fb&*Jl mmo 1 Cc*fb0. lml-40ialMt*J 
40 <Ctm?£LlK 

[00481 XK. R z -S iH^R^i^n^tF 
avy;Wb^«JiT-fe^u>*Wi— (2) riRS 
hS^x^xjWb^^Wib^^O^T-CBaSS 

^tf t 42 9 v >ifi^«wr * ^ ^ *# y ^ - s«ssr 

-R J t«3h-5t Ka^y;Kb^iUT«^v>, 
so ;v^^>, tfx;i/->^>. ryi^>*>X x^x;l/->^ 
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V7WCiy^7>, 1 -^7^-3 ,3,3 -MJ 

[004 9] *^r«rarsHRS; (2 ) rt^n^ 

m -^x^~;l/--<>-iz>, p - S/x^xH'^V'tzX o 

>h^-te>, 4 ,4 •-^X^XJl'tr^.xXJl/, tfX (4 
-x^x;V?x.r:;l>) y#>, 2,2-ex(p-x^ 
^P^X 2,2-tT.X (p-x^-VU 
?xx;t/) h«r;WP^O, tTX (4 -x^xjl/ 
7x.tjl/) x—T^k 2,2-trx (p-X^j; 

2 ,6 ™^x^x;l/t*U^>. 2,5 
-^x^;^*?*;^ <t^5£ (8) ({bl2) 
[005 0] 



HC=C 



10 



*20 



26 



158187 



[{tl 2] 

HC = C -jj^NHCO-|p^ c = CH m 

% it*m (9) ati 3) 

[005 1 ] 
[it 1 3 ] 




HC=C 



% (10) «tl4) 

[0052] 
Ubl4] 

^\ 

O 



N- 



-C=CH (9) 



C=CH (10) 



, <t*m (in 

[0053] 
[it 1 5 ] 



(itl 5) 




C=CH (11) 



, fk^e (12) (fb 1 6 ) 
[0 054] 



HCHC 



* [{h 1 6 ] 



CF 3 
C- 




CF 3 



-C=CH 02) 



[005 5] *«Wrt#6n*TH2^U>*S^**^^ 

(13) (it 1 7 ) 
[0 05 6] 
[{b 1 7 ] 

H 

— Si-C==C— (13) 
H 

. ffc?*S;(14> ({bl8) 

[0057] 
[ft 1 8] 



— Si-C=C 
H 



— 04) 



. (15) 
[0 05 8] 
Ut 1 9 ] 



(it 19) 



40 



50 



— Si-CSC— 05) 
H 

. it^ (16) (4fc2 0> 
[0059] 
Ut2 0] 

— Si-C=C-C=C — 0«) 
H 



. <fc3*>£ (17) 
[0060) 
HL2 1 ] 



Ut2 1 ) 



-Si-C=C-C=C 
H 



— (17) 



. iVPX (18) 

[0 06 1 ) 
Ut2 2] 



«t2 2) 



(15) 
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CHa 

-Si-C=C-C=C — 
H 



<1») 



(it¥& (10) ) Gb2 3) 
[0 06 2] 
[fb2 3] 

c=c — 



— SI-CSC — 



09) 



> <fl#SC (2 0) ) (fb2 4) 
[0 0 6 3] 
[<t2 4] 



(20) 



^.i/>i^i/>(fl:«(2i)) (fb2 5) 

[0064] 
Ht2 5] 

c=c— 



CH 3 
— SI- CSC 



(21) 



v V v * x ) i/ 1/ »; u > x * x u > - i , 3 - ^ * x v > x 
*xu>, y^u^y i/>xf-u>"i,4-7*-v 

^l/>x=fci/>, ftfS (2 2) (fb26) 
[006 5] 
[<b2 6] 

csc— 



— Si-C=C 



(22) 



, Vst*)i>is y U>X^XU>-1,3- U>X^ 
xl/>, {tffcS (2 3) «b2 7) 

[006 6] 

Hb2 7] 

c=c — 



-li-csc-f^ 

H 



(23) 
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[0067] 
[<b2 8] 



(CH^CFg 
— Si-CSC 



CSC — 



(24) 



k (2 5) «b2 9) 

[0 068] 
[fb2 9] 

CSC— 
CHsCHa f J 



> {b3*5$ (2 6) (fb3 0) 
[0069] 
[ft3 0] 



(25) 



CH 2 -CH=CH2 

Si — C2C 

H 

t itt&Z (2 7) «b3 I) 
[0070] 
Ub3 1] 

CHg 



CSC— 



(26) 



-si-c=c-(5 

% it^A (28) «t3 2> 
[0 07 1] 
Ub3 2] 

CH=CH2 



CSC— 



(27) 



C=C- 



-Si-C=C 
H 



, iVm (2 9) (fb3 3) 
[0072] 
[{b3 3] 

CSC — 

C=CH 



— SI- CSC 



% <t^ (30) «t34) 
[0 07 3] 
[{b3 4] 

CSC — 
CH 2 -C=CH _/ 

— SI- CSC — 



(28) 



(29) 



(3U) 



fb^ (2 4) (fb2 8) 



50 . it¥& (3 1) «b3 5) 



C16) 
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[0 0 7 4] 
Ut3b) 

SiH 3 



-si-c=c-^5 

. it^A (3 2) «b3 6) 
[0 07 5] 
[fb3 6] 



c=c— 



(31) 



9 




C=G — 



SiH 3 



(32) 



. {t'¥& (3 3) (fb3 7) 
[0 07 6] 
[fb3 7] 



CSC — 



OH 



(33) 



. it¥& (34) ({b38) 
[0 0 7 7 ] 
[fb3 8] 



— Si-C=C 



, it*m< (3 5) (fb3 9) 
[0 07 8] 
[fb3 9] 

f 



C=C— (34) 



— SHCSC— Q^CH 2 -^-~C=C— (35) 



, ffc*a (3 6) «b4 0) 
[0 0 7 9] 
[{L4 0] 



CH 3 

c- 



— Si-C=C 
H 



-C=C— (36) 



CH 3 



. it^, (3 7) (fb4 I) 
[0 0 8 0] 

[fk4 i] 




— Si — C=C 
H 



. fcS« (3 8) (fb4 2) 
[0 08 1 ] 
Ht4 2] 
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C=C — 



(37) 



9 



10 



—Si — C=C 



, it^A (39) «b4 3) 
[0082] 
[ft4 3] 



C=C— (38) 




-SI-C=C 
H 



20 . (4 0) «b4 4> 

[0083] 
Ut44] 



C=C- 



(39) 



H ^=N 

, ftfl« (4 1 ) Ht4 5) 
[0084] 
Ht4 61 



(40) 



30 



40 



— Si-C=C-0— C=C— (41) 
H S 

. <fb^i& (4 2) Mb4 6) 
[0 08 5] 
[Ib4 6] 

— Si-C=C-CH 2 -C=C— (42) 
H 

% <b3^ (43) «t4 7> 
[0086] 
HU7] 



-^c=c--0— O-csr 



Si-C=C-^ N J" N ^-CSC- (43) 
H 



. fh^i (44) UU8) 
[0087] 
Hfc4 8} 
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31 32 
CH 3 * 



6 _J C - C _X-C=C-^TNHCX)YVC=C— (47) 

_I,_ C =C-Q (44) H U^l 

" . {b#S (4 8) «fc5 2) 

[0 0 9 1 ] 

. {b^5$l (45) Ub49) [fb52] 

[0088] (f 
HL4 9) 



-si-csc-O 



(45) 



. <VZ& (4 9) 0ft5 3) 
[0092] 

. -ftm (4 6) «t5 0) [(b5 3] 

[0089] 

Ub5 0] , „ _ 

CSC— — Si— CSC-ifV-N N-[fV-C=C- 

— SI- CSC— f\ (46) 



(49) 



H 20 O O 

CH, 

. it^A (5 0) «b5 4) 
. it*m (4 7) «b5 1) [0 09 3] 

[0090] [fb54] 
[{b5 1 ] * 



. <fc** (5 1) 
[0 094] 



(ft5 5) 



* [ffc5 5] 



CF 3 



— Si- 
H 



CBC l>Vp-f^fCr 



c~c- 

(51) 



[0 09 5] Sit»BB«»*«»-r5»»- HISS* 

(2) r«sns^x^^b^«*j:^j)«jitr**& 



[0 09 6] JES*4«R l -S i H 2 -R a -ca^n^t F 
n^y;WL^WtTH2^U'>*fc«--«5S (2) vitZ 

L < ttt>x^ ---M fc£«J 1 0 0 mm o 1 tCttL 
1 Ommo I 1 0 OOmmo tmrc$>2> 

jMMM 1 0 0 mm o 1 &C*fb 0 .000 1 mm o 
1 #>e>2 0 Ommo 1 V$>Z> 0 
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[0 09 7 ] JHWCDT-fe* 1^>^R 2 - S i H, - R 5 V 
mZftZt Fn^y;Wfc£ftSfc«H»5£ (2) T?3S;* 

t4»KICaBBR. WKK^UfA, i«WKT^>tt^ 
Ott^TtStt^&S^tt. 1 -2 5 0 kg/cm 2 

>Hf> > FJi/x>, *fu>, x*;i^>-tf> v ^t/^ 

r-;k TYvt ¥w??>> ex (2-^ 

h+S/x^;l/) x-^Jk 1 . 2 -ex (2-^ h*f 
x*>©J:9ftx~?';l'&iffifi-*\ i>zuu 

^V;l/fn y F>. ^^PWA7 5F t 5^*rt/r 
mo lKj#ltO. l-40ml**f*U>. *fc, XI 

ft S *atfMMM>i£& * 1ST 3 * s • « * 

[0 0 98] KJ2SBJKttO~-3 0 0°C, <fc9W£b<te 
2 0-1 50'C*Cife^. HJEBEawfltJBE, ttflEOl^*! 

AGE (0-2 5 0 k g/cm 1 • G) KJCfr&ff 

[0099] £AH<Dffm». sj«aKcc<ni*>«yffl4ft3 

3tf £ C i K «fc 0 LteflfcCfif 0 C 

fcfr**>&t>*»HF> HCK HBr. HI, H, S 
0«, HNO„ H,CO„ H.PO«, HCIO,, H 
2 S. H 2 SO s , H,SiO s &^<OMHIS^ttHCOO 
H. CH } COOH, C.H.COOH. iStttt^OW* 
HMcfc 9 p H 0 - p H 5 (DBWfcttMfc: Lfc t> <D**JHF* ^ 
i>„ ^OBttttMU mmo 1 te*fU0. 4m 1-400 
m I fctt7fcec*fr*SfBS^5 w t % 

^fc^^^n*^-®^ (2) risn^^^r^ 

ft&Wl mmo ](C*tlsO. lmlMOmlKtfc 

[oioo] ^yv--%«Tfc^>Sf*r^*a^K:^"e^^> 
«6«ttctt^>^>. 



8) 3$KJ¥ 1 1-15 8 18 7 

34 

J - ;Hc £<DIIIfflK7 * =i - 6 ft * . « w 

^MiM^T^^W>^/c»^x^-JMk^1?5l m 
mol^ltO, 0 l-200ml. J:«3#*L<» 
0. l-50mlT&£„ 
[0 i 0 1 ] 

^ws^ai 

100ml ©^^xSlSfSOrtSfiCffl^a^T&SH 

(CBB4©:7xx;l,*^>5. 8g (5 4mmolK V 
x^;UT*fe5"-U>5. 3g (5 2mmo I) . M©^ 
X (2 h*^x7\rt/) x— f\rt> 1 Oni 1 . ft4$£>n 
-:T^Py *^A^*1^>i8?R0. 103g (n-^ 
;l^'J^A0. S2mmo IfflS) *thii*. 80'CT 
2 0B*H«#*fTofc. JStSf*. KJfci$£GC (#X* 

X?^;U (7^;l<) (43^4 4%) fcJctfex 

20 #»6ftfc. HB»tt7*^^>e2K ? 
*x;U7^U>7 7%t?&ofc e COSli:^ ^® 

fb^J^WK^-r * c t (ci 9 mbcc^ y ;ur Hr^ u 
[0 10 2] H1SP92-6 

[0 10 3] HMW7-2 0 

[0104] mmm 1 

1. 04mol/l^/>M0. 30ml (0, 3 
I. mmo 1 ) *fflC»*<^(ft®*m«a»Wl <tRC(CL 
tgK-fr^/c 0 8 0-cr8^BIBM¥*!fo^. !tLf&M 

40 stc*hr*iK*i 3%) w§6nyto SiC*^^ 

x r»7>5 3%, 7x:'.m^l/>7 0%t*o 
[0 105]*ffiWl22 

1. Omol/ITHFMO. 37ml (0. 37m 

mo]) £<£jf?u ^o^m^immm t tra«tco 

T8 0 # C-C2«FWa»«fofc. 

so (7*^^^>tBi««c»"r*iiwi 9%) 



C19) 

35 

enfco ztts jHJWtt?*-^^*^ 8%, y*^ 

)IT -fe ~T- U > 9 4 %r $> -d /t. 
CO 1 0 6] 55Sfe«?d Z 3 

? * r-;l/T -fe * U >©ftto 9 K m - S'X ^ r> Jb-* >H£ > 
6. 7g (5 3mmo 1) *«8U «Q{feO*ffttX 

jsse&G c "C»«f bVt t c *>y * x;i>*^ xBases** 

6 4%, m-t?x^r-;^>^>flDSl£*«7 6%-C» 
oVfc. KJCHKON* I- ;Ux> 2 0 m 1 &jm*.< I 
B$*#Sg2 0 m 1 43tc^iJt^i±?t B WfltffiilflJgttlK io 
*jg*R5 m 1 ras»*. «*5 m 1 -*or**B© P H # 
6«Ctt^S"CSJfe»Lfc. CaSO« tc <!: 0 HfcK^rtT o fc 
tft. 5mmHgt5 0 HSMKSI^fcfct fc^8 . 4g 
©#UV-*»yt (IR^6 7%) . GPC 
■If-e/a^^DVh^^^) y**u>fft 

GPC^7A*ffll^OTM-C3 6 0 0*>& 16000 
!&$>£#IR L/ N MR . I R» l/E^ff fc. 
l KNMlCppm T CDCl 3 ) 3.1(C-C--HX 4.7(Sill), 5.1CS 
iH), 7.3-7.9(Ph-H)o 20 
^C-fWRCppm.CDaO 78.1(-C=CH)> 82.4(HC-CH), 8 
6.5(Si-0=C-), U07.2(Si-C=C-), 122.7(Ph), 128.3- 
135. 9(m* 

"Si-NWCppm.CDCl*) -59.8C-SiH2-Ph). -63.5C>SLH-P 
h), -69-4(>S1<)o 

IR(an 1 ) 435, 476, 493, 602, 696, 73 

6, 7536, 845, 950, 1112, 1167, 1264, 1430, 1.474, 1.5 
92, 2156. 3069. 3291. 

345825 <ommm 1 r^jsbfc* y £^ y 30 

r*4Ci*«8Ufc. COW**), &BMt 
[0 1 07]IftM24 



*#gg¥ 11-15 8 18 7 
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6 . 2g ( 4 9 mm o 1 ) fcffiffl U ^Offi©****^ 
«SW2 3iH«CCLt8 0 # Cr3. 7 51$ft1«#*ff 

f£^t$9 0%. m-S?x^x4^>^>®Elfi*t*9 8 
%T * o ft:. KlHftfcK*?' h7bfa^7>60ml 
ROW* b ^x > 2 0 m 1 £JjD£ v 1 m&SSM^SL 2 

0 m 1 *fC#»<**t*fco «tKliMtti5m 

1 *f WO A I 3 w t %*?g$5 m 1 ^ 
O"r*ffi<DpH*J6tC«c**rft»0A:. C a S 0 4 K 
J: BftTK^'t r o W£s 5mmHgt?l 2 BSBBKSitB** 

%) . GPC (y;M-5 t y ^3>^n7b^77 a 
-) {cj:^x^u>^#mm¥^j^M«^5 3^r^ 

i/fc # y £ ihi d -e& o fc 0 

[0108]Iif«25 

1. 04mol/lM-t>M0. 3 0ml (0. 3 
I. mm o 1 ) tiC»*©ftC«tttt*lt«2 3 <LEtfiKC 
UT 8 0 net? 8 Ifflffltfttf? ^> JKl£«£ G C T?#*f 
U/ciC^^^^^^^>OSJC£;^^6 5%v m -t?x 
^xjW<>-tf>©SlS*tt7 8%T?*ofc. JxtEiftOCItt 
*h;bx>2 0iai^m, 1 »3EttUB**iR 2 0 m 1 
tptcaWLZ&lt. <f««ft l«3E««*««5m 1 r» 
j*a, h V 9 A 1 3 w t %**8l85 m 1 ^ot?* 

ffl(DpH^6K:^^^*Cj5fe^U/c 0 CaSO< tC<fc ? ;JK 
*£?t 5mmHgt5 0lWS^W^fet^ 

H7. 9gM'J7-^Sfc (4X^6 8%) . GPC 

5F- U VgMWaflt^F^-Tdttt 2 4 0 0 r & -3 fc„ 5 6 cc 
»WIGPC*9Atm^**tr3 6 0 0*>£ 1 6 
0 0C0l*^»IRO/c o CCDfi&^XDNMR, I RX^^ 

[0 L09] 
[SI] 



(20) 1-158 187 

37 38 
311 



m 




mm (%) 


JR* 15 


(56) 


m 






/X.—JV 




AB a) 


AB, 8) 






(naol) 


Wj 








i 




0. 32 


56 


6 7 


40 


7 


2 




0. 34 


5 1 


6 3 


4 5 


1 0 


3 




0. 35 


9 


3 


6 


0 


4 




0. 25 


6 


4 


2 


0. 2 


5 




0.2 9 


1 2 


7 


9 


0. 3 
















6 




0. 3 1 


9 


1 1 


0. 6 


0 

















1) 7*^JU'>^>ftiifi«:Jctr^iR$ 

2) AB : ? -czji^^rjlo (y xr-^) Vi7> 

3) AB, : tf* (7x^l/X^r.;M */^> 
[0110] *20* [^2] 

1*2 



m 


nm 


m& (%) 


<«) 


t& 
m 




mm* 






AB" 


ABj a) 






(naol) 




tt»> 






7 


rem 


0. 26 


7 2 


9 7 


44 


2 5 


8 


















0. 27 


74 


98 


49 


2 4 


1 0 


rem 


0. 2 7 


7 3 


9 8 


46 


2 5 
















1 1 




0. 26 


46 


43 


3 4 


6 


1 2 




0, 3 2 


2 


0 


0 


0 


1 3 




0. 3 1 


6 2 


8 5 


44 


1 6 


1 4 




0. 33 


1 0 


7 


6 


0. 1 


1 5 




0.2 9 


2 


3 


0 


0 
















1 6 




0. 27 


0 


0 


0 


0 


1 7 




0. 28 


3 


0 


0. 7 


0 
















1 8 




0. 26 


7 


2 


0 


0 
















1 9 




0. 27 


4 


0 


0 


0 


20 




0. 27 


43 


9 5 


1 


0. 4 



2) AB : ^x-roi/X^— )V 

3) AB, : tTX (^*:--;l/X.^-.;l/) (7*.-;U) 

[oiin so [jmkdjmu ^<t^»a*i««<!:'r&c<tK:j:o. 



(21) flWWl 1-158187 

39 40 



(SDInt.CI.* flfflWW 
C 0 8 G 77/08 
77/20 

// C 0 7 B 6V00 3 0 0 

»»JI|*^r^B^Wll90»a H# 
ftWW*ttrt 



F I 

C 0 8 G 77/08 
77/20 

C 0 7 B 61/00 3 0 0 

»3SJi|»^m«K5£ISIWli90#fl6 H# 



